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[57] ABSTRACT

A take-up mechanism for simultaneously winding a
plurality of yarns, tapes, or other strands on a plurality
of take-up spindles is described. The mechanism com-
prises a support unit, a plurality of yarn take-up spindles
positioned in substantially vertical alignment on the
support unit, and a motor or the like in cooperation with
the take-up spindles for driving separately each of the
plurality of spindles. A compensator arm assembly com-
prising a plurality of compensator arms with each hav-
ing a guide roll is positioned in substantially vertical
alignment relative to the take-up spindles, with each of
the compensator arms of the assembly individually con-
trolling the speed of the drive motor for a take-up spin-
dle. The plurality of yarn strands are fed to the compen-
sator arm guide rolls at an angle of at least 60 degrees
and no greater than 90 degrees. The take-up mechanism

can be arranged in a compact manner which is of criti-
cal concern in a factory.

1 Claim, 3 Drawing Sheets
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1
TAKE-UP MECHANISM

'FIELD OF INVENTION

This invention relates to new and useful improve-
ments in a take-up mechanism for controlling the wind-
ing speed of a strand being wound onto a yarn package
such as a spool or tube positioned on a take-up spindle.

In this specification the term “strand” is employed in
a general sense to relate to all kinds of elongated stran-

dular matenals including yarns, fibers, tapes, filaments,
~and the like.

BACKGROUND OF INVENTION

Take-up machines wherein a strand being wound
advances from overhead guide rolls and around a com-
pensator wheel with the tension of the strand loop on
the compensator wheel controlling the position of a
support arm are well known. In such machines the
position of the support arm acts to control the speed of
a motor rotating the winding mechanism for effecting
winding of the strand. In the known devices, the mount-
ing arm for the compensator wheel is pivotally mounted
for movement about a fixed axis of rotation of the com-
pensator wheel with a total angle of wrap around a
guide roll and compensator wheel being about 270 de-
grees. With such devices it is the general practice to
incorporate the compensator integral with the take-up
spindles. See, for example, German Patent No. DE
2,952,400 and U.S. Pat. No. 4,518,126.

Moreover, in order to obtain the proper fan angle (as
the term is used herein, “fan angle” is the angle at the
spindle guide roll as a yarn traverses from one end of a
spindle containing a take-up spool or tube to the other
end) for the strand with respect to the take-up spool or
tube, 1t 1s generally necessary to utilize a substantial fan
length, i.e., the distance between compensator wheel
and the take-up spindle is substantial. In modern plants
where space is limited, it is desirable to reduce the
amount of space necessary for a take-up mechanism so
that a greater number of take-up units can be located in
a given space. Accordingly, various alternative take-up
mechanisms have been suggested such as in the afore-
said U.S. Pat. No. 4,518,126 where a compensator
wheel unit includes a mounting arm, a support mounted
on the arm for pivotal movement about a first axis
which 1s fixed relative to the mounting arm, and a com-
pensator wheel carried by the support for rotation rela-
tive to the support and for pivoting with the support
along the fixed axis. The winding speed is controlled by
the tension of the strand loop through a control device.
U.S. Pat. No. 3,565,355 discloses a take-up device em-
bodying superimposed decks of winding units or heads
with individual speed controls and individual yarn feeds
thereto from over head. The thread loops pass across
dancer arms which function as speed control sensors for
the winding units. In this device the supply of filaments
‘being fed from the yarn supply are split with part pass-
ing over one dancer arm and a part passing over the
second dancer arm to the take-up package.

SUMMARY OF THE INVENTION

In accordance with the present invention there is
provided a take-up mechanism wherein a plurality of
take-up spindles are positioned in substantial vertical
alignment on a support unit. A drive means such as an
electric motor is designed into the mechanism to drive
separately each of the plurality of take-up spindles. A
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compensator arm assembly which comprises a plurality
of compensator arms equal in number to the number of
spindles with each arm having a compensator wheel or
guide roll 1s positioned in substantial vertical alignment
relative to the take-up spindle. A yarn strand is fed over
the guide roll on the compensator arm at an angle of
wrap of at least 60 degrees and no greater than about 90
degrees for take-up on the plurality of spindles. Each of
the compensator arms of the compensator arm assembly
individually controls the speed of the drive means for its
take-up spindle receiving the yarn strand passing over
the compensator arm guide roll. The angle of wrap of at
least 60 degrees is essential in order that the compensa-
tor arm will properly control the speed of the motor.
An angle of wrap greater than about 90 degrees is not
desirable in that a larger angle of wrap can adversely
impact upon the yarn being processed. For example,
brittle fibers such as carbon fibers will have a greater
tendency to fracture with an increased angle of wrap or
with an increased number of bends.

As used herein, “substantial vertical’’ means that the
angle of wrap around the compensator arm guide roll
will be at least about 60 degrees and no more than about
90 degrees. “Angle of wrap” as the term is used herein
1s the total angle that the yarn strand wraps around a
guide roll.

According to the present invention, therefore, a yarn
take-up mechanism is provided which utilizes a com-
pensator arm assembly comprising a plurality of com-
pensator arms and guide rolls arranged vertically, pref-
erably above, 1o a plurality of take-up spindles, with the
angle of wrap around the compensator arm guide roll
being at least 60 degrees and no greater than 90 degrees,
with the total angle of wrap around both the compensa-
tor guide roll and spindle guide roll being less than
about 180 degrees and preferably less than about 150
degrees, permitting the unit to be very compact and
taking up a minimum amount of space within a plant.

DESCRIPTION OF THE DRAWING

FIG. 11s a side view of a take-up mechanism accord-
ing to the present invention wherein the compensator
arm assembly 1s positioned above the take-up spindles
arranged 1n substantial vertical alignment for righthand

‘delivery of a yarn strand;

FIG. 2 is a view from the front of the take-up assem-
bly of FIG. 1 with the compensator arm assembly par-
tially broken-away to show the internal mechanism:

FIG. 3 is a view of an assembly substantially similar
to the assembly of FIG. 2 wherein the yarn is delivered
from the left side by simply rotating the compensator
arm assembly:; 1

F1G. 4 1s a view of an assembly substantially similar
to the assembly of FIG. 2 wherein the yarn is delivered
from the front; |

FIG. S is a rear view of an assembly substantially
similar to the assembly of FIG. 2 wherein the yarn is
delivered from the rear; and |

FIG. 6 1s a view taken along line 6—6 of FIG. 3
which shows, inter alia, the fan angle of the assembly.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring to the drawing, in FIGS. 1 and 2 the im-
proved take-up mechanism includes a support unit 10
having a compensator arm assembly 20 positioned
above the support unit. The compensator arm assembly
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comprises five compensator arms 22 each having at one
end a guide roll 24. A shaft 26 passes through compen-
sator arm 22 at an end remote from guide roll 24. The
position of arm 22 1s controllably maintained by adjust-
able tension spring means 28 which regulates the speed
of a variable speed drive electric motor, not shown,
through a motion transducer 30 associated with the
compensator arm.

Also mounted on the support unit 10 are five verti-
cally arranged take-up stations 40. Each station includes
a guide roll 42 on shaft 44, a spindle 46 which carries a
yarn package 48 such as a replaceable spool or tube for
receiving yarn Y. Guide rolls 42, as best shown in
F1GS. 1 and 6, have a concave surface. Yarn Y is dis-
tributed on the yarn package 48 from end to end
through guide 50 carried on a yarn traversing mecha-
nism 52 as is conventionally utilized to traverse yarn
onto a package. __

Whereas in FIGS. 1 and 2 the compensator arm as-
sembly is positioned on support unit 10 directly above
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the spindles 46 for righthand delivery, in FIG. 3, 4, and

S the compensator arm assembly is positioned for deliv-
ery of the yarn strands to the spindles from the left, or
from the front, or from the rear, respectively. As is
apparent, with either righthand, lefthand, front, or rear
delivery, the fan angle and the total angle of wrap of the
yarn strand is the same. However, the ability to deliver
yarn from either side or from the front or rear is advan-
tageous 1n a plant environment.

In operation, a yarn strand Y passes from a delivery
source over compensator arm guide roll 24 at an angle
of approximately 90 degrees around guide roll 42 at an

angle of less than about 60 degrees for a total angle of

wrap of less than about 150 degrees for winding on yarn
package 48 on spindle 46. As best shown in FIGS. 1 and
4, although the distance between guide roll 42 and yarn
guide 50 is no greater than about one and one-half (1)
times the length of the yarn package, the fan angle still
permits traversing of the yarn from one end to the other
of the package without undue tension and controlling
the rate of delivery. As is apparent, the positioning of
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the compensator arm assembly substantial vertical to
the yarn receiving package, 1.e., at an angle of at least 60
degrees of the compensator arm and less than about 90
degrees, permits the construction of a take-up mecha-
nism in a small area without detriment to the yarn wind-
ing operation. '

The drive mechanism for utilization in the present
invention can be used with a conventional yarn receiv-
ing system such as a system driven with variable speed
DC or AC torque motors.

As will be apparent to one skilled in the art, various
modifications can be made within the scope of the
aforesaid description. Such modifications being within
the ability of one skilled in the art form a part of the
present invention and are embraced by the appended
claims.

It 1s claimed:

1. A take-up mechanism for simultaneously winding a
plurality of yarn strands on a plurality of take-up spin-
dles comprising

- (a) support unit;

(b) a plurality of yarn take-up spindles positioned in

substantial vertical alignment on said support unit;

(c) drive means constructed and arranged with said

plurality of take-up spindles for driving separately
each of said plurality of take-up spindles, and

(d) a compensator arm assembly positioned above

said spindles comprising a plurality of compensator
arms pivotable around a common axis and each
having a guide roll, said compensator arms of said -
compensator arm assembly being constructed and
arranged to individually control the speed of said
drive means for one of said take-up spindles, said
plurality in each of said plurality of yarn strands,
plurality of take-up spindles, plurality of compensa-
tor arms and plurality of compensator arm guide
rolls being the same number, with the strand being
supplied to and guided by each compensator arm

and guide roll to a separate take-up spindle.
% L * *
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